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ABSTRACT 
Underrepresentation of women and Black and Latinx individuals in 

computer science (CS) is a well-documented issue facing university 

training programs and the field in general. In an effort to expand on 

current knowledge and help bridge the equality gap in CS, a pilot 

interdisciplinary Computing Applications minor program was 

started in 2016 at San Francisco State University (SFSU). The 

“Promoting INclusivity in Computing” (PINC) program was 

designed to improve diversity in computing and increase 

computing literacy in data-intensive fields, specifically biology and 

chemistry. Students participating in the PINC program were 

compared to lower division CS majors at SFSU on measures 

assessing their attitudes toward computer science, goal-setting 

tendencies, experience of stereotype threat, general self-efficacy, 

and computer science self-efficacy. Analysis showed that students 

in the PINC program reported lower levels of computer science 

self-efficacy, but there were no significant differences between 

groups on self-report measures of goal-setting tendencies, 

experience of stereotype threat, attitudes toward computer science, 

and general self-efficacy. These findings highlight the success of 

the minor program in creating an educational environment that 

supports the achievement of underrepresented (UR) students, as 

well as the similar psychoeducational traits of the two groups of 

students. Findings may be of particular interest to postsecondary 

CS teachers, researchers interested in social justice and 

representation issues as they pertain to the field of computing, and 

university and departmental administrators who wish to increase 

and promote diversity in their CS programs.  

 

CCS CONCEPTS 
• Applied Computing → Education 
• Social and Professional Topics → User Characteristics 
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INTRODUCTION & BACKGROUND 
The CS field is one of the least diverse of the STEM disciplines, 

and retention of UR students has been an ongoing problem in CS 

programs at universities across the United States.1 In introductory 

CS courses, the dropout rate for UR students is twice the dropout 

rate for male, Asian, and/or White students enrolled in the same 

courses.2 Further, the numbers of UR students earning degrees in 

computer science are much lower than what would be expected 

based on the proportion of these groups in the overall U.S. 

population.3 The shortage of women and individuals from certain 

racial and ethnic groups within the field of CS is concerning, as it 

contributes to systemic academic inequality, deprives the field of 

the diverse perspectives offered by these individuals, and may limit 

innovation. Previous research has demonstrated that psychosocial 

factors can contribute to this disparity.4 The PINC program minor 

in Computing Applications was initiated at SFSU in Fall 2016 

jointly by the CS and Biology departments to improve diversity in 

computing while also increasing computing literacy in the 

increasingly data-intensive field of Biology.  Since the program’s 

inception, PINC enrollments have consisted of 70–80% female 

students and 40–50% UR students. Program students complete five 

Computer Science courses in CS fundamentals and web 

programing, as well as a year-long interdisciplinary capstone 

project. To support students on this challenging academic journey, 

the PINC program provides substantial support in the form of 

cohort structure, peer- and near-peer mentors, and small class sizes. 

Overall, the academic experience of PINC students is very different 

from that of typical CS major students. This forms the motivation 

for the analysis of students’ psychological traits presented here.       

 

METHODS & RESULTS  
A Qualtrics survey link was distributed to students in a large, lower 

division CS survey course and to students in PINC program 

courses. A total of 227 students completed at least one component 

of the administered survey. Students participating in the PINC 

program were compared to lower division CS majors at SFSU on 

measures assessing their attitudes toward computer science, goal-

setting tendencies, experience of stereotype threat, general self-

efficacy, and computer science self-efficacy. Students in the PINC 

program reported significantly lower levels of computer science 

self-efficacy, but there were no significant differences between 

groups on self-report measures of goal-setting tendencies, 

experience of stereotype threat, attitudes toward computer science, 

and general self-efficacy. 

 

CONTRIBUTIONS & FUTURE WORK 
These results indicate that PINC students (primarily UR and female 

students) are psychologically just as well prepared to succeed in a 

computing program as the CS major students (primarily white and 

Asian male students). This is an encouraging result for the PINC 

program, as it suggests that PINC students are thriving, and the 

support mechanisms of the program are serving their intended 

purpose. Future directions for research could include investigations 

into differences by gender and race in the CS major with regard to 

the variables of interest, as well as investigation into differences 

between students from UR groups and students from historically 

overrepresented groups within the PINC program itself. Further, 

analysis of PINC program components that contribute to the 

success of UR students would also be valuable. 
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